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Sebastian et al., 10 The measures of CU scores differed across the five studies that assessed those traits (eTable 1). The CU Percent of Maximum Possible scores calculated for each study were based on the CU scale of the Youth Psychopathy Inventory (YPI 11 ) (studies 7, 9 ) , of the Antisocial Process Screening Device 12 (study 10 ), and the total score of the Inventory of Callous-Unemotional Traits (ICU; 13 ) (study 10 ). For the study by Fairchild et al. (2011) 7 we created an averaged Percent of Maximum Possible score using the total ICU score and the CU scale of the YPI. For the study by Cope et al. (2014) 9 we created an averaged Percent of Maximum Possible score using the CU scale of the YPI Factor 1 score of the Psychopathy Checklist -Youth Version 14 . For each of those measures of psychopathic traits, we decided to focus on CU traits only because it is the dimension of psychopathic traits in youths that has recently been included as a specifier for CP in the DSM 5 15 . This is based on two decades of research showing that, in contrast to other dimensions of psychopathic traits in youths (e.g., impulsivity, narcissism), CU traits offer incremental validity in identifying a particularly severe group of youths with CP 16 .
The results of the meta-regression using the CU Percent of Maximum Possible Scores are presented in eFigure 4B.
eFigure 1. Meta-regression Results Showing Association Between Age Range and Quadratic Age With Gray Matter Differences Overlaid Onto the Main Meta-analysis Results (A) and Meta-regression Plots (B)
Age-related meta-regression results. A. Main meta-analysis results (CP < TD) shown in dark blue, association between age-range across groups and gray matter differences shown in light blue, association between quadratic age (mean age in the CP youths squared) and gray matter differences shown in red/pink (left fusiform gyrus effect shown circled). All results thresholded at p < 0.05. Slices are shown in the axial plane with MNI-coordinates included. B. Association between the age-range and gray matter differences in the left amygdala (k = 140 voxels: Intercept = -0.4) (shown in light blue). Association between quadratic age and gray matter differences in right amygdala (k = 59 voxels: Intercept = -0.41) and left fusiform gyrus (k = 12 voxels; Intercept = -0.4). Effect sizes (SDM-estimates) used to create the metaregression plots were extracted from the peak of maximum slope significance. Note that this may overestimate the effect that would be observed in a wider anatomical region. The meta-regression SDM-estimate value is derived from the proportion of studies that reported gray matter changes near the voxel so it is expected that some values are at 0 or near +/-1. Each included study is represented as a numbered dot, with the dot size reflecting total sample size.
Large dots indicate total samples > 80 participants; medium dots > 40 participants; and small dots > 20 participants. IQ-difference meta-regression results. A. Main meta-analysis results (CP < TD) are shown in dark blue, association between IQ-difference scores (TD youths (N = 257) minus CP youths (N = 329)) and gray matter differences in right fusiform gyrus is shown in red (circled). All results thresholded at p < 0.05. Slices are shown in the sagittal and axial planes with MNIcoordinates included. B. Association between IQ-difference score and gray matter differences in right fusiform gyrus (k = 88 voxels: Intercept = -1.29). Effect sizes (SDM-estimates) used to create the meta-regression plot were extracted from the peak of maximum slope significance. Note that this may overestimate the effect that would be observed in a wider anatomical region. The meta-regression SDM-estimate value is derived from the proportion of studies that reported gray matter changes near the voxel so it is expected that some values are at 0 or near +/-1. Each included study is represented as a numbered dot, with the dot size reflecting total sample size. Large dots indicate total samples > 80 participants; medium dots > 40 participants; and small dots > 20 participants. 
eFigure 3. Meta-regression Results Showing Association Between Lifetime CD Symptom Severity Score and Gray Matter Differences Overlaid Onto the Main Meta-analysis Results (A) and Meta-regression Plot (B)
Lifetime CD-symptom severity meta-regression results. A. Main meta-analysis results (CP < TD) are shown in dark blue, association between mean lifetime CD-symptom severity score in youths with CP (N = 211) and gray matter differences in right superior temporal gyrus shown in green (circled). All results thresholded at p < 0.05. Slices are shown in the sagittal and axial planes with MNI-coordinates included. B. Association between mean lifetime CD-symptom severity score and gray matter differences in right superior temporal gyrus (k = 51 voxels: Intercept = -0.85). Effect sizes (SDM-estimates) used to create the meta-regression plot were extracted from the peak of maximum slope significance. Note that this may overestimate the effect that would be observed in a wider anatomical region. The meta-regression SDM-estimate value is derived from the proportion of studies that reported gray matter changes near the voxel so it is expected that some values are at 0 or near +/- The large age range of the samples included in some of the studies (e.g., 8, 10, 17 ) is an important point to consider, which we 6 and others 23 have previously identified. Given evidence from other disorders (e.g., 25 ) that mean age of patients is associated with the magnitude of the grey matter difference observed between the clinical and the control group, we ran a meta-regression examining this aspect in the youths with CP. Despite the cross-sectional nature of the data used here, this type of analysis could provide preliminary information as to whether grey matter reductions observed in youths with CP is associated with age and, if so, in which region(s). Because the association between age and grey matter in the amygdala/ insula and the superior frontal gyrus follows quadratic and cubic functions, respectively (see Tables 2 in 26,27 ), we used quadratic-age (age-squared) and age-cubic for this analysis. This approach is consistent with a number of previous meta-analyses ( 28, 29 ). The results of that analysis are presented in eFigure 1 (analyses using mean quadratic age (age-squared) and age-cubic produced the same results, so the age-cubic results are not reported here).
eMethods 4. Meta-regression With IQ Group Difference
Out of the 13 studies, two studies compared groups that differed significantly in terms of IQ, but those studies did not include IQ as a covariate of no interest in their main analyses (studies 8, 9 ) . However, Fairchild et al. (2013) 8 showed that including IQ as a covariate did not alter their main findings. A third study did not measure IQ in their sample so we could not examine its influence on their results (study 24 ). Of the remaining 10 studies, two compared groups that did differ on IQ (studies 6, 19 ), but included IQ as a covariate in their main analysis, while the remaining eight studies compared groups that did not differ on IQ (studies 7, 10, 17, 18, [20] [21] [22] [23] ). Thus, it appears that for all studies, but three, it is unlikely that IQ might have substantially influenced our main results.
However, across the 13 studies included in our meta-analysis the mean IQ for TD youths (M = 104; SD = 4.27) and those with CP (M = 97; SD = 3.71) differed significantly (p < 0.001). Therefore, to investigate the extent to which IQ might have influenced our main results, similar to our analysis examining the influence of ADHD and age-related effects described above, we conducted an additional meta-regression to examine the influence of IQ (as a difference score) on the reported grey matter differences. The results of that analysis are presented in eFigure 2. Notes: Yes, brain region remains significantly decreased following exclusion as part of the jackknife sensistivity analysis: No, brain region is no longer significantly decreased in those analyses when the dataset is removed. Abbreviations: IFG = inferior frontal gyrus; SFG = superior frontal gyrus. a Results thresholded at p < 0.005, requiring a peak Z > 1 and a cluster extent of 10 voxels. Meta-regression results. Slices are shown in the sagittal and axial planes with MNI coordinates of the selected slices representing the peak in the x,y,z direction A. Association between the proportion of male compared to female youths with CP (N = 394) and gray matter differences in the left amygdala (k = 165 voxels: Intercept = -0.31) and the right inferior temporal gyrus (k = 115 voxels: Intercept = 0.75). B. Association between the normalized CU trait (Percent of Maximum Possible) score in youths with CP (N = 188) and gray matter differences in the left putamen (k = 14 voxels: Intercept = -0.91). Effect sizes (SDM-estimates) used to create the meta-regression plots were extracted from the peak of maximum slope significance. Note that this may overestimate the effect that would be observed in a wider anatomical region. The meta-regression SDM-estimate value is derived from the proportion of studies that reported gray matter changes near the voxel so it is expected that some values are at 0 or near +/-1. Each included study is represented as a numbered dot, with the dot size reflecting total sample size. Large dots indicate total samples > 80 participants; medium dots > 40 participants; and small dots > 20 participants. 
